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段探索多酚氧化酶(polyphenoloxidase, PPO, EC. 1. 14. 18. 1)本文又称酪氨酸酶、








别为 38 KDa 和 43 KDa。研究表明，秋茄过氧化物酶和秋茄多酚氧化酶的 适
pH 分别为 pH 6.2 和 pH 6.8， 适温度分别为 60℃和 40℃。过氧化物酶在 pH 
8.0-13.0，温度在 20 - 45℃环境下活性较稳定，多酚氧化酶在 pH 5.5-8.5，温度小
于 40-60℃环境下活性相对稳定。过氧化物酶催化愈创木酚的 Km和 Vmax 分别为
11.49 mmol/L 和 63.20 μmol/(L·min)， 适过氧化氢浓度是 0.2%，而多酚氧化酶
催化 L-DOPA 的 Km和 Vmax 则分别为 0.37 mmol/L 和 0.09 μmol/(L·min)。 
研究金属离子、有机溶剂、合成有机酸对两种酶的影响表明：Li+、Na+、K+























抑制类型表现为竞争性抑制，抑制常数 KI分别为 0.09 mmol/L、0.12 mmol/L 和
0.51 mmol/L。 
研究红树植物乙醇提取物对蘑菇酪氨酸酶二酚酶的抑制作用表明：四种红树












































Mangroves are woody plant communities, growth in the estuarine intertidal. For 
mangrove wetland system is in the tropical and subtropical areas of freshwater and 
seawater intersection, we can purify the heavy metals and other pollutants in the 
mudflats through physical, chemical and biological effects of mangroves. Therefore, 
through the mangrove wetland systems to monitor and purify pollutants can not be 
ignored.With the more serious the problem of heavy metals and other pollutants in the 
estuary and coast, we need to use enzymatic methods to explore the variation of 
enzymatic properties associated with the impact of pollutants, for example PPO 
(polyphenoloxidase,  EC. 1. 14. 18. 1) and POD (peroxi-dase, EC 1.11.1.7), trying to 
establish a rapid and accurate method for pollutant monitoring. Mangrove plants are 
the subject of the study. Purification and study the nature of POD and PPO extracted 
from the mangrove plants, for the screening of mangrove plants, which has good 
effects of decontamination in heavy metals and other pollutants, provide a basis for us. 
In addition, PPO is the key enzyme in melanin synthesis in organisms, many pigment 
disorders, malignant melanoma are related with PPO. Therefore, we examined the 
inhibition that mangrove plant alcohol extracts on mushroom tyrosinase, and to 
explore the mechanism of inhibition. 
The mangrove plants are collected from Yunxiao County, Zhangzhou City,Fujian 
Province. We used following techniques: buffer extraction, ammonium sulfate 
fractionation, Sephacryl S-200 gel filtration, and DEAE-sephacel lion exchange 
chromatography to purify POD and PPO from the top of the mangrove plants, 
respectively. Purified POD and PPO revealed single bands on SDS-PAGE, the 
molecular weighs of POD and PPO were 38 KDa and 43 KDa. POD and PPO 
exhibited maximal activity at 60℃ and 40℃, respectively, and optimum pHs were 
6.2 and 6.8. POD was stable over abroad pH range from 8.0 to 13.0, and the enzyme 
was in active at temperatures above 20℃ to 45℃, PPO was stable over abroad 
temperatures range from 40℃ to 60℃ and in the pH range from 5.5 to 8.5.The Km 
and Vmax of POD were 11.49 mmol/L and 63.20 μmol/(L·min) using guaiacol as 
substrate, the optimum concentration of hydrogen peroxide was 0.2 %. The Km and 















The effects of several metal ions, organic solvents, synthetic organic acids on the 
two enzymes activity had been studied. The results show that: Li+、Na+、K+ had no 
effects on the activity of the POD, and the enzyme was slightly activated by Ca2+ 、
Ba2+、Cd2+、Co2+ and Zn2+ but inactivated by Cu2+、Pb2+、Fe2+ and Mn2+ to different 
degrees. Organic solvents have strongly inhibited on POD, the order of the inhibition 
strength is isopropanol> ethanol> methanol. The ions Li+、Na+、K+、Mn2+、Pb2+ and 
Co2+ had little effect on the PPO, Ca2+、Mg2+、Zn2+、Ba2+ and Fe3+ could promote its 
activity, yet, the PPO was inhibited by Cd2+、Al3+ andCu2+. The inhibition of Al3+ and 
Cu2+ to the PPO was non-competitive inhibition type and competitive inhibition type, 
the KI were 0.79 mmol/L and 0.29 mmol/L, respectively. The inhibition mechanism of 
synthetic organic acids 4 – hydroxy cinnamic acid on PPO was irreversible inhibition. 
The inhibition of gallic acid, 2,5-dihydroxy benzoic acid and 4-ethyl benzoic acid to 
the PPO was competitive inhibition type, the KI were 0.09 mmol/L , 0.12 mmol/L , 
0.51 mmol/L, respectively. 
The effects of Mangrove plants alcohol extracts on mushroom PPO activity had 
been studied. The inhibition of ethanol extract, which from four mangrove species 
(Kandelia candel, Aegiceras corniculatum, Avicennia marina, Rhizophora slylosa), 
was reduced in turn. The ethanol extract from various parts of Kandelia candel, the 
inhibition strength order of which on mushroom PPO was leaf> stem> fruit> root; the 
strength order of Aegiceras corniculatum ethanol extract on mushroom PPO was stem 
> leaf > root> fruit; The inhibition of Aegiceras corniculatum ethanol extract to 
mushroom PPO was competitive inhibition type, the KI were 0.18 mg/ml. 
 


























常见种有白骨壤(Avicennia marina), 秋茄(Kandelia candel), 红海榄(Rhizophora 

































现今全球红树林面积约为 1 500 万 km
2











































酶 ,它们都通过一个二质子二电子还原过程催化 H2O2 对底物 RH2 的氧化 : 
RH2+H2O2→2H2O+R。多数 POD 是由单一肽链与卟啉( protoporphyrin IX )构成的
血红素蛋白( hemopro-tein ),脱辅基蛋白分子( apoprotein )须与血红素结合才构成
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